Alternatives to mammalian pain models 1: use of C. elegans for the study of volatile anesthetics.
Performing genetic studies in model organisms is a powerful approach for investigating the mechanisms of volatile anesthetic action. Striking similarities between the results observed in Caenorhabditis elegans and in other organisms suggest that many of the conclusions can be generalized across disparate phyla, and that findings in these model organisms will be applicable in humans. In this chapter, we provide detailed protocols for working with C. elegans to study volatile anesthetics. First, we explain how to fabricate chambers for exposing worms to these compounds. Then, we describe how to use the chambers to perform a variety of experiments, including behavioral assays, dose-response studies, and mutant screening or selection. Finally, we discuss a convenient strategy for performing mutant rescue assays. These methods are the building blocks for designing and interpreting genetic experiments with volatile anesthetics in C. elegans. Genetic studies in this simple, easy-to-use organism will continue to contribute to a more thorough understanding of anesthetic mechanisms, and may lead to the development and safer use of anesthetic agents.